Cytologically atypical stromal cells were found in the perinephric adipose tissue, mimicking well-differentiated liposarcoma in 12 of 59 (20%) consecutive nephrectomy specimens that were resected for renal cell carcinoma. Morphologically, the atypical cells included enlarged, hyperchromatic spindle cells and floret-type multinucleate cells. Of 59, 10 (17%) renal cell carcinomas invaded through the renal capsule into the perinephric adipose tissue. Of these cases, three (30%) contained the aforementioned atypical cells. In contrast, 9 of 49 cases without extrarenal invasion (18%) contained the atypical stromal cells. Of the 12 cases with atypical stromal cells, 3 (25%) were associated with extrarenal involvement. The atypical spindle cells exhibited focal to variable positivity for smooth muscle actin and desmin in 3 of the 14 cases (including two cases from our consultation files) each. Cytokeratin AE1/AE3, cytokeratin Cam 5.2, cytokeratin 7, epithelial membrane antigen, and S-100 were negative in all cases. Amplification of MDM2 gene region, which is commonly observed in welldifferentiated liposarcoma, was absent by fluorescence in situ hybridization (FISH) in the atypical stromal cells. Immunohistochemistry and FISH suggest that the atypical cells are most consistent with reactive fibroblasts/ myofibroblasts. Recognition of these atypical fibroblasts/myofibroblasts may help in avoiding the potential pitfall of misdiagnosing them as well-differentiated liposarcoma.
There are approximately 36 000 new cases of renal cell carcinoma each year. 1 Four main histological subtypes have been described including clear cell, papillary, chromophobe, and collecting duct carcinomas. 1 All four histological subtypes may be associated with a metaplastic spindle-cell component, often given the term 'sarcomatoid renal cell carcinoma,' which confers a poor prognosis. 2, 3 The histological appearance of metaplastic renal cell carcinoma is usually characterized by anaplastic appearing spindle cells. Heterologous differentiation has also been observed. [2] [3] [4] Liposarcoma is the most common soft tissue sarcoma and accounts for at least 20% of all adulthood sarcomas. 5 Three main histological subtypes have been described: well differentiated/ dedifferentiated, myxoid, and pleomorphic. 5, 6 Well-differentiated liposarcoma, also known as atypical lipomatous tumor, is the most common type, and reaches a peak incidence in the sixth and seventh decades of life. Dedifferentiated liposarcoma arises from well-differentiated liposarcoma and is essentially the high-grade form of well-differentiated liposarcoma. 5, 6 It can occur de novo or on recurrence of well-differentiated liposarcoma. One of the most common anatomic sites for welldifferentiated liposarcoma is the retroperitoneum. Well-differentiated liposarcoma, practically speaking, is a non-metastasizing sarcoma, however in the retroperitoneum, wide local excision is next to impossible and the recurrence rate approaches 100%. 6 Dedifferentiated liposarcoma has significant metastatic potential and an overall more aggressive clinical course than well-differentiated liposarcoma. With each additional recurrence, there is an increased risk of progression to dedifferentiated liposarcoma. 5, 6 Well-differentiated liposarcoma is characterized by two major subtypes, the adipocytic (lipoma-like) form, and the sclerosing form, which is found most commonly in the retroperitoneum. 5, 6 Both types contain well-differentiated adipocytes, which typically vary in size and shape and usually have broad fibrous bands/septa containing atypical spindle cells with hyperchromatic nuclei. Well-differentiated liposarcoma may also contain lipoblasts, however they are not always present and are not required for the diagnosis of well-differentiated liposarcoma. Lipoblasts are thought to represent immature adipocytes and characteristically, contain multiple lipid-filled cytoplasmic vacuoles that indent or 'scallop' a hyperchromatic nucleus.
Well-differentiated liposarcoma is characterized cytogenetically by the presence of ring (marker) chromosomes derived from large amplicons of chromosome 12q12-15. [7] [8] [9] The gene for MDM2, an inhibitor of TP53 has been localized to this amplicon and is implicated in the pathogenesis of well-differentiated liposarcoma. [7] [8] [9] A method has been developed using fluorescence in situ hybridization (FISH) to evaluate for MDM2 gene region amplification in paraffin-embedded sections. 10 We came across two cases of renal cell carcinoma in consultation with marked/bizarre cytological atypia in the perinephric fibroadipose tissue but no recognizable soft tissue mass, with the question posed of whether they were retroperitoneal welldifferentiated liposarcoma. This prompted us to examine additional cases to determine how common these changes are. We identified these findings in 12 (20%) of 59 consecutive nephrectomy specimens resected for renal cell carcinoma.
Materials and methods
The clinical and pathological records of 59 consecutive nephrectomy specimens containing renal cell carcinoma, spanning 14 months in the University of Washington Medical Center surgical pathology files, were reviewed. Immunohistochemistry was performed by the avidin-biotinperoxidase complex using commercially available antibodies to the following antigens: pan-cytokeratin (AE1/AE3, 1:100; Dako, Carpinteria, CA, USA), Cam 5.2 (1:50; BD Biosciences Transduction Lab, Franklin Lakes, NJ, USA), cytokeratin 7 (OV-TL, 1:500; Dako), EMA (E29, 1:1000; Dako), S-100 protein (polyclonal; 1:8000; Dako), smooth muscle actin (1A4, 1:4000; Coulter Immunotech, Westbrook, ME, USA), desmin (D33, 1:1000; Dako), HMB-45 (prediluted; Biogenex, San Ramon, CA, USA), and Melan A (A103, 1:20; Biogenex). Appropriate positive and negative controls were performed. The cases were scored on a semiquantitative scale: (À) ¼ no staining, focal ¼ 1-25% positive cells, variable ¼ 26-50% positive cells, diffuse ¼ 51-100% positive cells. FISH for MDM2 gene was performed in 11 cases. All hybridization studies were performed according to a previously published protocol using a probe spanning the MDM2 gene especially developed for paraffin-embedded tissue thin sections (4 mm).
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Results
A total of 59 consecutive resection specimens for renal cell carcinoma were reviewed. Ten (17%) invaded through the renal capsule into the perinephric adipose tissue. Of these cases, three (30%) contained the aforementioned atypical cells. In contrast, 9 of 49 (18%) cases without extrarenal invasion contained atypical spindle cells. Of the cases with atypical spindle cells, three (25%) were associated with extrarenal involvement. Including the 2 cases from our consultation files, atypical spindle cells were seen in all 14 cases. Morphologically, the atypical stromal cells were distributed in a haphazard manner through the perinephric adipose tissue and embedded in a variably collagenous and myxoid stroma, occasionally within wellformed fibrous septa (Figure 1) . The spindle cells were characterized by enlarged, hyperchromatic nuclei with variable amounts of amphophilic cytoplasm (Figure 1) . Some of the spindle cells were plumper and more epithelioid and the nuclei were often eccentric. Scattered 'floret-type' multinucleate cells were present in three cases (Figure 1 ). Mitotic activity was not identified. Necrosis was not seen, nor were there any lipoblasts in the adipose tissue adjacent to the kidneys. No significant inflammation was associated, but scattered mast cells were occasionally present in the collagenous stroma. The atypical spindle cells exhibited focal (o25%) to variable positivity (26-50%) for smooth muscle actin and desmin in 3 of the 14 cases each (Figure 2) . Cytokeratin AE1/AE3, cytokeratin Cam 5.2, cytokeratin 7, epithelial membrane antigen, S-100, HMB-45, and Melan A were negative in all cases. No MDM2 amplification was identified by FISH in the atypical 
Discussion
Atypical stromal cells are not uncommonly seen in the perinephric soft tissue adjacent to the kidney in cases of renal cell carcinoma as we have described.
Although not the subject of this paper, we have even seen such proliferations in two nephrectomy specimens resected for oncotyoma (DN and JM, unpublished data). Upon encountering atypical stromal cells in the perinephric tissue, several diagnostic possibilities were explored. A concurrent welldifferentiated liposarcoma was considered. Given the propensity for well-differentiated liposarcoma to arise in the retroperitoneum, one might expect that rarely, synchronous well-differentiated liposarcoma and renal cell carcinoma might occur. A review of the English language literature reveals only two cases of a concurrent retroperitoneal liposarcoma associated with renal cell carcinoma. 11, 12 Other sarcomas have been reported to coexist with renal cell carcinomas, but only rarely. 13 Although the atypical spindle cells present in the perinephric adipose tissue were very similar to those seen in well-differentiated liposarcoma, the absence of a mass lesion made the diagnosis of well-differentiated liposarcoma unlikely. The lack of amplification of MDM2 as shown by FISH further excluded the diagnosis of well-differentiated liposarcoma. 14, 15 In addition, we wondered about the diagnosis of dedifferentiated liposarcoma. Dedifferentiated liposarcoma is characterized by the presence of well-differentiated liposarcoma juxtaposed with a non-lipogenic sarcoma. 5, 6 However, the atypical spindle cells described in this report were always admixed with adipocytes. Although this pattern can occur in dedifferentiated liposarcoma, the spindle cells lacked mitotic activity and necrosis. Furthermore, as with well-differentiated liposarcoma the absence of amplification of MDM2 argues against the diagnosis of dedifferentiated liposarcoma.
We also considered the possibility that the atypical spindle cells might represent a low-grade form of metaplastic renal cell carcinoma. Metaplastic renal cell carcinomas have been shown to contain components resembling fibrosarcoma, malignant fibrous histiocytoma (pleomorphic sarcoma not otherwise specified), and on occasion heterologous elements consisting of rhabdomyosarcoma, osteosarcoma, and chondrosarcoma. [2] [3] [4] Liposarcomatous differentiation has not been described in metaplastic renal cell carcinoma, but this possibility was entertained, given the potential for metaplastic carcinomas to undergo divergent differentiation. However, the spindle cells we observed did not contain mitotic activity or necrosis, two features that are typically seen in metaplastic carcinoma. The lack of immunoreactivity for various keratins (AE1/AE3, cytokeratin 7, and Cam 5.2) as well as epithelial membrane antigen further argued against the possibility of metaplastic renal cell carcinoma.
The possibility of fat-predominant angiomyolipoma was also considered. Synchronous occurrences of renal neoplasms and angiomyolipoma have been reported. [16] [17] [18] However, no characteristic thickwalled vessels or perivascular arrangement of the atypical stromal cells was found. Furthermore, the atypical cells were negative for HMB-45 and Melan A, essentially excluding this possibility.
The last possibility, which we favored, was that the atypical spindle cells were not neoplastic, but were a bizarre pseudosarcomatous reactive proliferation. Focal to variable positivity for smooth muscle actin and desmin seen in some cases was consistent with pseudosarcomatous fibroblastic/myofibroblastic proliferations, which are within the spectrum of reactive atypia in fibroblasts/myofibroblasts that have been described. In some lesions, such as ischemic fasciitis, the atypia is degenerative, and can mimic a malignancy. 19, 20 Similar stromal atypia has been noted in the bladder, 21, 22 breast, 23 nasal polyps, 24 polyps and ulcers of the gastrointestinal tract, 25 as well as fibroepithelial polyps present in the gynecological tract. 26 In summary, we believe that the atypical stromal cells in this study represent another example of the bizarre cytological atypia fibroblasts/myofibroblasts may assume. Awareness of this phenomenon in the retroperitoneum, particularly in the setting of renal cell carcinoma, is important to avoid the potential pitfall of rendering the misdiagnosis of liposarcoma.
Disclosure/Conflict of interest
The authors declare no conflict of interest.
